abstract Introduction: Plasmacytoid urothelial carcinoma (PUC) is a rare and aggressive variant of bladder cancer. Since PUC is infrequently encountered, its management continues to be a formidable challenge.
Two cases of plasmacytoid variant of bladder cancer
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Case 1: A 74-year-old gentleman was admitted with a 1-month history of gross hematuria and urinary overflow incontinence. Cystoscopy revealed an abnormal growth at the bladder base and biopsies were taken. This patient had high grade PUC sparing the muscularis propria (MP). He underwent nephrostomy tube insertion and subsequent conversion to internal stents 8 weeks later. Repeat resection showed muscle-invasive PUC. Repeat CT showed subcentimeter bilateral inguinal and external iliac lymphadenopathy. The surgeon discovered a dense infiltrative reaction within the retroperitoneum and colonic obstruction during radical cystoprostatectomy and palliative colostomy, confirming metastatic PUC.
Case 2: A 72-year-old gentleman presented with gross hematuria, bleeding from an established end ileostomy, and bowel obstruction symptoms. Cystoscopy identified an anterior bladder tumour and CT staging confirmed a small bowel obstruction (SBO). Transurethral resection showed PUC with invasion of the MP and lymphovascular space. Obvious positive margins were identified during radical cystoprostatectomy, as the tumour clearly invaded bone and the rectal stump. Ileostomy output ceased post-operatively on day 4, and bowel contents began leaking through his urethra the following day. Reassessment of goals of care resulted in cessation of significant interventions. Unfortunately, he passed away 2 weeks post-operatively due to sepsis.
Discussion: These cases illustrate the aggressiveness of PUC bladder tumours and how imaging frequently under-stages these patients. Neoadjuvant chemotherapy prior to attempting surgical control may be beneficial.
introduction
Bladder cancer is the ninth most common cancer worldwide. 1 Approximately 430 000 incident cases of bladder cancer, predominantly in men, were reported worldwide in 2012. 2 Interestingly, the incidence and mortality rate of bladder cancer is higher in more developed countries, which is associated with the higher prevalence of tobacco use in these regions. 1 The risk of developing bladder cancer is associated with genetic variants, such as mutations in N-acetyltransferase 2, and environmental exposures, primarily tobacco smoke. 3 Tobacco smoke contains aromatic amines and hydrocarbons, which are renally excreted and are carcinogenic to the urinary system. 3 Tobacco smoking is the most important and modifiable risk factor and may contribute to half of all bladder cancers. 4 Other environmental exposures include analgesic overuse, occupational exposures, and chronic Schistosoma haematobium cystitis. 3 Urothelial carcinoma (UC) accounts for 90% of all bladder cancer cases in the United States and Western Europe. 5 Invasive UC often differentiates into specific cell types and variants. Immunohistochemical identification of these subtypes is critical due to their potentially aggressive nature. These UC subtypes may warrant novel approaches to management. 6 Plasmacytoid urothelial carcinoma (PUC) is rare variant, accounting for 2.7% of UC. 7 Histologically, it appears as discohesive cells with eccentric nuclei and abundant eosinophilic cytoplasm in a single cell growth pattern. 8 It is generally diagnosed at advanced stages and is associated with poorer survival rates than conventional UC.
9,10 Treatment of PUC with transurethral resection or open cystectomy +/-adjuvant chemotherapy has been described in the literature. More recently, clinicians have considered the role of neoadjuvant chemotherapy in PUC management due to its aggressive nature. [11] [12] [13] [14] In this report, we describe the cases of two patients with PUC who presented with macroscopic hematuria and were diagnosed with PUC of the bladder. They offer important insights into how patients should be counseled and managed differently than those with common UC.
case reports
Case 1: A 74-year-old gentleman with a history of noninsulin dependent type 2 diabetes mellitus, hypertension, atrial fibrillation, dyslipidemia, gout, and hypothyroidism was admitted to the medicine service after a fall and upper gastrointestinal bleed. He was a lifelong non-smoker and drinks minimal alcohol. Upper endoscopy revealed a mass, which was a presumed gastrointestinal stromal tumour. He developed an acute-onchronic kidney injury with a creatinine of ~500 µmol/L. Renal ultrasound and computed tomography (CT) of the abdomen/pelvis revealed bilateral hydronephrosis and a stone in distal left ureter, which was later treated with laser lithotripsy.
The patient had a month-long history of gross hematuria and urinary overflow incontinence. Abnormal urothelium at the bladder base was biopsied during investigation of the hydronephrosis. Surprisingly, this biopsy showed invasive high-grade PUC, with involvement of the lamina propria, while the muscularis propria remained clear. Ureteral stents could not be inserted since the ureteric orifices were not visualized; consequently, the patient required nephrostomy tubes. The patient underwent repeat transurethral resection 8 weeks later with an attempt to convert the nephrostomy tubes to internal stents. Repeat resection identified muscle-invasive PUC, demonstrating further progression of his disease.
Two weeks later, he presented to the emergency department with malaise and fatigue. Basic bloodwork revealed a serum potas-sium of 6.9 mmol/L, anion gap of 26, and serum creatinine of 1213 µmol/L. Ultrasound showed persistent bilateral hydronephrosis despite bilateral ureteric stents in situ. Urinalysis revealed a leukocyte count of 500, nitrites, and large amount of blood. The patient was admitted to the urology service for pseudomonas-positive and vancomycin-resistant enterococcus-positive urinary tract infection and underwent bilateral nephrostomy tube insertion. Appropriate antibiotics were started.
During this second admission, CT of the chest/abdomen/pelvis only showed subcentimeter bilateral inguinal and external iliac lymphadenopathy. The patient consented to radical cystoprostatectomy. Intraoperatively, however, a dense infiltrative and desmoplastic reaction was noted in the retroperitoneum, along with distal colonic obstruction. In other words, the patient had unresectable metastatic disease, despite a lack of obvious evidence of metastases on imaging. The sigmoid colon was resected and an end colostomy was created for palliation. Pathology confirmed metastatic urothelial carcinoma in the resected bowel. At the time of writing, the patient was due to begin palliative chemotherapy with gemcitabine/ carboplatin (due to poor renal function) with concomitant radiation for symptom control.
Case 2: A 72-year-old gentleman presented to a community hospital with gross hematuria and bleeding from his end ileostomy, which was created after a subtotal colectomy for inflammatory bowel disease several years prior. He also reported a 1-week history of constipation and obstipation. He had a 4-year remote smoking history and negative family history for bladder, kidney, or prostate cancers.
Cystoscopy was performed, and a bladder tumour was identified. CT staging showed a small bowel obstruction. The patient underwent transurethral resection of the large anterior bladder tumour. Histology showed PUC with infiltration of the lamina propria and muscularis propria, as well as lymphovascular space invasion. Unfortunately, resection was incomplete due to the extent of the tumour.
At this point, the patient was transferred to our tertiary care centre for surgical management of the small bowel obstruction (which had failed conservative treatment) and radical cystoprostatectomy for PUC. There were obvious positive margins intraoperatively as the surgeon cut through tumour along bone anteriorly and along the rectal stump posteriorly. The patient was stable for the first few days post-operatively with good ileostomy output. However, ileostomy output stopped completely by day 4. On day 5, he developed leakage of bowel contents through his urethra, leading to high suspicion that a fistula had formed between the small bowel and urethra. Subsequently, he became febrile and received 9 days of broad-spectrum antibiotics before deciding to withdraw from significant interventions. Unfortunately, the patient passed away 2 weeks post-operatively, secondary to sepsis.
discussion
The first case of PUC was reported by Sahin et al in 1991. 15 It was not until 2004 that the World Health Organization included this rare variant in the classification of UC.
Li et al found that patients with PUC who underwent radical cystectomy presented more frequently with advanced tumour stage and positive lymph nodes, and were more likely to receive neoadjuvant chemotherapy as compared to those with regular UC. 16 Additionally, positive surgical margins were over 5 times more likely in the PUC group compared to UC. Median overall survival was reduced in the PUC group compared to pure UC (3.8 years vs. 8 years, respectively). Cockerill et al found similar results, with increased extravesical disease and positive margins in PUC as compared to regular UC. 17 PUC was associated with decreased overall survival, cancer-specific survival and local recurrence-free survival at 5-year follow-up. Another study found that PUC patients presented with higher stage at cystectomy, had increased risk of lymph node involvement, and had increased rates of positive surgical margins in comparison to regular UC. 18 Importantly, they noted transurethral resection of PUC was associated with more disseminated disease, and cystectomy of PUC was associated with doubled mortality risk as compared to regular UC.
Treatment of PUC continues to be a challenge due to the advanced presentation and frequent metastases at initial workup. 15, [19] [20] [21] [22] PUC has a tendency for intraperitoneal spread, frequently discovered at cystectomy. 23, 24 There are currently no prospective randomized controlled trials that have investigated optimal treatment of PUC due to the rarity of this subtype. Consequently, management is largely guided by case reports and retrospective studies, with no standard treatment regimens.
These two cases demonstrate how rapidly and aggressively PUC can metastasize to potentially cause obstructive symptoms and how imaging may be imprecise. Since PUC spreads through single cells, it is rare for CT to accurately stage these patients. 8 Therefore, it may be beneficial to consider neoadjuvant systemic therapy prior to surgical attempts. Early delivery of chemotherapy may destroy locally metastatic cells preventing any distant spread and may limit the inflammatory response associated with locally advanced disease to increase surgical success.
There are limited studies that have investigated the role of neoadjuvant chemotherapy in PUC. Kohno et al was the first to describe successful pathologic response after two cycles of neoadjuvant chemotherapy (cisplatin, etoposide, methotrexate and vinblastine) and radical cystectomy, with no evidence of recurrence at 3-year follow-up. 11 In 2011, Hayashi et al treated a patient with metastatic PUC with neoadjuvant cisplatin and gemcitabine, then radical cystectomy. 12 Although patients from both reports remained disease-free, death occurred at 3 years 11 and 9 months 12 , respectively. Dayyani et al used cisplatin, doxorubicin, methotrexate, vinblastine regimens in 12 patients with PUC. Many patients demonstrated pathologic improvement, but the authors did not identify a survival difference between receiving neoadjuvant chemotherapy and initial radical cystectomy. 13 conclusion These case reports emphasize the importance of identifying PUC because of the unique therapeutic and prognostic implications this UC variant carries. Early diagnosis is critical but difficult in these patients due to its aggressive yet insidious nature. An additional obstacle is that PUC spreads via individual cells. 8 Conse-quently, CT drastically under-stages locally advanced disease. Radical cystectomy and lymph node dissection, the standard of care for simple UC, is extremely difficult in these patients and is often unsuccessful (with positive surgical margins when attempted) due to dense desmoplastic response and fibrosis. Therefore, consideration for neoadjuvant systemic therapy prior to attempts at surgical extirpation is highly warranted in this rare disease.
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